An implantable neural interface with electromagnetic stimulation capabilities.
Invasive interfaces with the Peripheral Nervous System (PNS), which currently rely on electric means for both nerves stimulation and signals recording, are needed in a number of applications, including prosthetics and assistive technologies. Recent studies showed that the quality of the signal-to-noise ratio of the afferent channel might be negatively affected by physiological reactions, including fibrosis. In this paper we propose a novel approach to the development of implantable neural interfaces, where the PNS is excited electromagnetically and in situ, while electrical means are used only for neural signals recording. Electromagnetic (EM) waves, capable of overcoming fibrotic capsules, are generated by microfabricated coils. Stimulation coils and registration electrodes are deposited on the same flexible substrate, also provided with a bio-absorbable coating, which releases anti-fibrotic drugs and neurons-specific functionalized magnetic nanoparticles (NPs). The NPs are intended to improve the capability of local EM waves to elicit membranes depolarization, thus enhancing selectivity. This paper details the concept of the proposed technology and provides a preliminary in silico feasibility study.